Abstract. In this talk we show a construction for characterising developable surfaces in the form of Bézier triangular patches. It is shown that constructions used for rectangular patches are not useful, since they provide degenerate triangular patches. Explicit constructions of nondegenerate developable triangular patches are provided.
Introduction
It is well known that developable surfaces play an important role in design in several branches of industry, such as naval and textile. Even architectural structures have been designed using developable surfaces. In these industries surfaces are designed which mimic properties of the materials that are used in production, which are intended to be deformed from plane sheets of metal or cloth just by folding, cutting or rolling, but not stretching. This sort of industrial procedures are less expensive or do not alter the properties of the material and therefore developable surfaces are favoured.
In spite of their importance, developable surfaces are not easy to design within the standard framework of NURBS surfaces. The null gaussian curvature condition is a cubic expression in the parametrization of the surface and can be solved analitically just for low degrees.
This does not mean that NURBS developable surfaces have not been used in design. On the contrary, pieces of plane, cylinders and cones have been used extensively. However, the general case of developable surfaces [1,2], tangent surfaces, has not received the same attention, though it is by large the most important case of developable surfaces.
Since This last approach has been profitable for obtaining results with tensor product patches of developable surfaces and in this paper we would like to derive an extension to triangular patches. The paper is organised as follows. Section 2 is devoted to ruled triangular patches. Section 3 provides a quick overview of differential geometry of developable surfaces. Section 4 reviews construction of tensor product developable surfaces. This approach is extended to triangular patches in Section 5. Finally, cylindrical and conical triangular patches are described in Section 6.
Ruled Triangular Bézier Patches
Triangular Bézier patches are an alternative to tensor product patches for designing polynomial surfaces. Instead of dealing with parametrizations of degree n 1 in a variable and degree n 2 in the other one, triangles are parametrizations of overall degree n.
Triangular Bézier patches of degree n (cfr. for instance [15] for a review) are surfaces parametrised by The surface patch is bounded by three curves of degree n (see Fig. 1 ) located at u = 0, v = 0, w = 0 and their respective control polygons are given by {b 0jn−j : j = 0, . . . , n}, {b i0n−i : i = 0, . . . , n}, {b in−i0 : i = 0, . . . , n}.
